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(54) Disc brake device 



(57) In order to move a eccentric cam (7) and its cam 
lever (25a) together with the cover part (9) in such man- 
ner that the eccentric cam (7) and cam lever (25a) do 
not drop from the cover part (9) even if it is detached 
from or attached to a caliper body (8) for maintenance 
of a disc brake device which is held in horizontal posi- 



tion, there is provided a pre-assembling means consist- 
ing of protrusions (25b) formed on the cam lever (25a), 
which protrusions (25b) engage with a fixed anchor (24) 
of the cover part (9) to prevent the eccentric cam (7) and 
cam lever (25a) from dropping, making it possible to car- 
ry out maintenance of the horizontally mounted disc 
brake device. 
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D scription 

[0001] The present invention relates to a disc brake 
device, and in particular, a floating caliper type disc 
brake device which is preferably (or a commercial vehi- 
cle. Explaining in more detail, the invention relates to an 
improvement in ase of maintenance operations in a 
disc brake device, 

[0002] A disc brake device is usually constituted so 
as to brake a disc rotor rotated together with a rotating 
member by clamping the disc rotor by a pair of brake 
pads arranged on axially opposite sides of the disc rotor. 
[0003] Further, in adisc brake devicefor a commercial 
vehicle, a mechanism for pushing a pair of brake pads 
against a disc rotor can be constructed as follows, as to 
disclosed in International Patent Publication No. 
W096/36819 of PCT/EP 96/02036 and Japanese Pat- 
ent laid-Open No. H8-50B080. 
[0004] Each of disc brake devices in these Publica- 
tions is constituted as a service brake for a heavy-duty 
vehicle such a large sized truck a tractor or a bus, and 
comprises; 

a caliper body arranged over an outer periphery of 
a disc rotor rotating together with a wheel, and hav- 
ing a slidably fitting strut for pushing one of a pair 
of brake pads against the disc rotor, and 
a cover part having a fixed anchor opposed the 
strut, and covering an opening at one end ot the cal- 
iper body where the strut is provided, 
wherein the caliper body and the cover part are de- 
tachably connected to each other by means of bolts 
or the like so as to constitute a caliper of the disc 
brake device. 

[0005] In this arrangement of the disc brake device, 
the reason why the caliper is composed of the caliper 
body and the cover part which are separated from each 
other, is for improvement of the machinability of caliper 
components and the assemblability of caliper compo- 
nent parts into the caliper. 

[0006] Furthermore, an eccentric cam is interposed 
between the strut and the fixed anchor, and is fitted on 
a surface of the fixed anchor opposed to the strut 
through a semi-cylindrical bearing which is arranged in 
parallel to a flat surface of the disc rotor, 
[0007] When the above-mentioned eccentric cam is 
rotated around the center axis of the semi-cylindrical 
bearing by pushing the distal end of a cam lever radially 
extending from the eccentric cam, the corresponding 
brake pad is pushed against the disc rotor through the 
strut under cam action of the eccentric cam, 
[0008] When assembling caliper component parts in- 
to the caliper, a caliper side opening of the cover partis 
hold to be skyward, and in this condition, the semi-cy- 
lindrical bearing is set on a cylindrical cave formed on 
the surface of the fixed anchor opposed to the strut. 
Then the eccentric cam is set on the semi-cylindrical 



bearing and the cam lever fixed to the eccentric cam is 
placed in desired position. 

[0009] Thereafter, the caliper body in which the strut 
has been previously insert d at its corresponding end 

5 is laid on the cover part in the above condition so as to 
hold the eccentric cam between the strut and the fixed 
anchor, and then, the caliper body and the cover part 
are connected to each other by bolts. 
[0010] By the way, the caliper in use is usually mount- 

io ed horizontally on a chassis of a vehicle to be arranged 
over an upper portion of an outer peripheral surface of 
the disc rotor, and accordingly, in such a case that the 
disc brake device is subjected to maintenance while the 
caliper being in the above horizontally mounted condi- 

15 tion, the cover part also has to be detached from or at- 
tached to the caliper body in a horizontal condition. 
[0011] However, in the abovementioned arrangement 
of the disc brake device, the eccentric cam and the cam 
lever possibly drop by their own weights from the cover 

20 part during handling of the cover part to detach it from 
or attach to the caliper body in its horizontal condition. 
Accordingly, it is impossible to employ a maintenance 
procedure wherein disc brake device is held in a usefully 
mounted horizontal condition. Thus, there has been 

25 raised such a disadvantage that the disc brake device 
has to be detached in its entirety from a chassis of a 
vehicle for every maintenance. 

[0012] It is, therefore, a primary object of the present 
invention to be capable for surely carrying out disassem- 
30 bly and re-assembly for maintenance of a disc brake de- 
' vice even if it is held in a usefully mounted horizontal 
condition, and to thereby solve the above-mentioned 
problem. 

[0013] To attain the above primary object, according 
35 to the present invention, there is provided a disc brake 
device comprising a caliper consisted of a caliper body 
and a cover part detachably connected to each other, 

the caliper body being adapted to cover an outer 
periphery of a disc rotor rotating together with a 
wheel, and having a slidably fitting strut for pushing 
one of a pair of brake pads against the disc rotor, 
the cover part having a fixed anchor opposed to the 
strut, and covering an opening at one end of the cal- 
iper body where the strut is provided, wherein 
an eccentric cam is interposed between the strut 
and the fixed anchor, and fitted on a surface of the 
fixed anchor opposed to the strut through a semi- 
cylindrical bearing parallel to a flat surface of the 
disc rotor, 

such that on rotation of the eccentric cam around a 
center axis of the semi-cylindrical bearing by push- 
ing the distal end of a cam lever radially extending 
from the eccentric cam, the corresponding brake 
pad is pushed against the disc rotor through the 
strut under cam action of the eccentric cam, char- 
acterised in that 

a pre-assembling means is provided between said 
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cam lever and said cover part so thai said eccentric 
cam and said cam lever can be moved together with 
the cover part without dropping from the cover part 
by their own weights even if the cover part is de- 
tached from or attached to the caliper body while 
said caliper is held horizontal. 

[001 4] With the above-mentioned arrangement of the 
disc brake device according to the present invention, it 
is possible due to the pre-assembling means between 
the cam lever and the cover part to move the eccentric 
cam and the cam lever together with the cover part with- 
out dropping thereof from the cover part even if the cover 
part is detached from or attached to the caliper body 
while the caliper is held in usefully mounted horizontal 
condition. 

[0015] Therefore, even if the cover part is detached 
from or attached to the caliper body for maintenance of 
the disc brake device while the caliper is held in usefully 
mounted condition and thus in horizontal posture, the 
eccentric cam is prevented from dropping by the pre- 
assembling means, and the maintenance of the disc 
brake device can be carried out easily even in its hori- 
zontally mounted condition. 

[0016] Thus, the disc brake device need not be de- 
tached in its entirety from a chassis of a vehicle for every 
maintenance as in the known disc brake device, this 
makes it possible to enhance the ease of the mainte- 
nance operation relative to the disc brake device. 
[0017] An advantageous embodiment of the present 
invention provides a disc brake device, wherein 

said pre-assembling means is constituted by a pro- 
trusion provided on the cam lever and adapted to 
engage with said cover part so as to prevent said 
eccentric cam and said cam lever from dropping. 

[0018] In this arrangement, the above primary object 
can be attained at lower cost only by addition of the pro- 
trusion to the cam lever. 

[0019] Another advantageous embodiment of the 
present invention provides a disc brake device, wherein 

said semi-cylindrical bearing is constituted by a 
needle roller bearing. 

[0020] Such an arrangement of the disc brake device 
serves to efficiently transmit a brake actuating force to 
the eccentric cam to be capable of enhancing a mechan- 
ical efficiency of the disc brake device. 
[0021] Still another advantageous embodiment of the 
present invention provides a disc brake device, wherein 

the outer peripheral surface of said eccentric cam 
guided by said semi-cylindrical bearing is prolonged 
peripherally at an axial position where said strut 
does not interfere, and the outer peripheral surface 
extension part of the eccentric cam formed thereby 



is determined in length such that the outer periph- 
eral surface of the eccentric cam including the outer 
peripheral surface extension part extends over an 
angle greater than 180 d gree. 

5 

[0022] This embodiment makes it possible to facilitate 
an accurate measurement of a diameter at the outer pe- 
riphery of the eccentric cam : which measurement is re- 
quired to be high accuracy for desired accurate cam ac- 
io tion of the eccentric cam. and moreover this embodi- 
ment preferably is able to attain the above functional ef- 
fect without remarkably increasing the weight of the ec- 
centric cam. 

[0023] Thediscbrakedeviceaccordingtothepresent 
is invention is preferably such that said cam lever is com- 
posed of a pair of cam levers which are integrally incor- 
porated with axially opposite ends of said eccentric cam, 
and an eccentric cam operating member to which is in- 
put a brake operating force is provided between the dis- 
20 tal ends of said cam levers. 

[0024] This arrangement is preferably available for a 
parking brake in which brake pads of small circumfer- 
ential width are used, since the above arrangement 
makes it possible in such parking brake to make uniform 
25 this distribution of pushing force on the friction surface 
of the brake pad and to prevent the brake pads from 
being unusually worn. 

[0025] The disc brake device according to the present 
invention may have an arrangement, wherein 

30 

a pair of said eccentric cams are co-axially arranged 
and connected to each other, said cam lever is pro- 
vided and connected at the connected portion be- . 
tween the pair of eccentric cams so that a brake op- 
35 erating force is input to the distal end of said cam 
lever common to said eccentric cams to cause ec- 
centric cam action thereof. 

[0026] This arrangement is preferably available for a 
40 service brake in which brake pads of large circumferen- 
tial width are used, since the above arrangement makes 
it possible in such service brake to make uniform the 
distribution of pushing force on the friction surface of the 
brake pad and to prevent the brake pads from being un- 
45 usually worn. 

[0027] Further objects and advantantages of the in- 
vention will be apparent from the following description 
of the preferred embodiments of the invention as illus- 
trated in the accompanying drawings in which: 

50' 

Fig. 1 is a partially broken plan view showing a disc 
brake device according to an embodiment of the 
present invention in which the essential parts there- 
of are shown partially broken; 
55 Fig. 2 is a longitudinally sectioned side view of the 
disc brake device shown in Fig. 1; 
Fig. 3 shows a cam body constituting an eccentric 
cam of the disc brake device shown in Figs. 1 and 2, 
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(a) is a front view thereof, and 

(b) is a longitudinally sectioned side view there- 
of; and 

[0028] Fig. 4 is a longitudinally sectioned side view of s 
th disc brake device according to the embodiment 
shown in Figs. 1 and 2, explaining its condition during 
detaching of the cover part from the caliper body or at- 
taching of the cover part to the caliper body, while the 
disc brake device is held in usefully mounted horizontal 10. 
condition. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

15 

[0029] One preferred embodiment of the invention, by 
way of examples only, will now be described with refer- 
ence to the attached drawings. 
[0030] Referring to Figs. 1 to 4 which show a floating 
caliper type disc brake device according to an embodi- 20 
ment of the present invention, reference numeral 1 in 
Figs. 2 and 4 denotes a disc rotor. 
[0031] This disc rotor 1 is attached to a rotating mem- 
ber (for example, anaxle of wheel) to be braked by the 
disc brake device, and is rotated therewith. The disc 25 
brake device for braking the rotary motion of this disc 
rotor 1 is generally composed of a torque receiving 
member 2, a caliper 3 built-in a strut 6 and an eccentric 
cam 7, etc., and a pair of brake pads 4, 5. 
[0032] The torque receiving member 2 is attached to 30 
a stationary part (a chassis of a vehicle), not shown in 
the drawings. The torque receiving member 2 supports 
the brake pads 4, 5 so as to allow them to displace in 
the axial direction of the disc rotor 1 , but to restrains 
them from displacing in the circumferential direction 35 
thereof. 

[0033] The pair of brake pads 4, 5 on the torque re- 
ceiving member 2 is arranged so as to be opposed to 
each other on opposite sides of the disc rotor 1 in the 
axial direction thereof. 40 
[0034] With this arrangement, when the brake pads 
4, 5 are displaced in the axial direction of the disc rotor 

1 , while being guided by the torque receiving member 

2, the disc rotor 1 is axially clamped at its opposite sides 

by the brake pads 4, 5 to be braked, or the brake pads *5 
4, 5 remote from the disc rotor 1 to release its braking 
condition. 

[0035] The arrangement for causing the above-men- 
tioned axial displacement of the brake pads 4, 5 will be 
now explained below. so 
[0036] The caliper 3 is composed of a caliper body 8 
and a cover part 9 detachably connected to each other 
by means of bolts 1 0. The caliper body 8, as shown in 
Fig. 2, is formed to ride over the upper peripheral portion 
of the disc rotor 1 , having one end as a strut insertion 55 
part 8a opposing an inner pad 4 of the brake pads 4, 5, 
and the other end as a reaction force receiving part 8b 
opposing an outer pad 5 of the brake pads 4, 5, as well 



as a bridge part 8c connecting between the strut inser- 
tion part 8a and the reaction force receiving part 8b. As 
shown in Fig. 1 , the caliper body 8 is also provided with 
a caliper mounting parts 8d overhanging from the oppo- 
site sides of the strut insertion part 8a. 
[0037] As shown in Fig. 1 , the caliper body 8 is sup- 
ported in floating manner on th torque receiving mem- 
ber 2 by means of a main slide guide mechanism 1 1 and 
the sub slide guide mechanism 12 so as to be displace- 
able in the axial direction of the disc rotor 1 . 
[0038] Now the slide guide mechanisms 11,12 will be 
explained. 

[0039] The torque receiving member 2 is provided 
with a pair of guide bushings 15, 16 secured thereto re- 
spectively by means of bolts 13, 14 planted on the 
torque receiving member 2. 

[0040] And then the caliper mounting parts 8d, 8d are 
slidably fitted on the guide bushings 15, 16 to make the 
caliper body 8 displaceable in axial direction of the disc 
rotor 1 . 

[0041] The above arrangement constitutes the slide 
guide mechanisms 11, 12 which support the caliper 
body 8 in floating manner on the torque receiving mem- 
ber 2. 

[0042] The caliper body 8 is also provided thereon 
with a pad spring 17 for loading the brake pads 4, 5 
against the brake pad supporting parts of the torque re- 
ceiving member 2 so as to prevent the brake pads 4, 5 
from rattling. 

[0043] The strut 6 for pushing the inner pad 4 against 
a corresponding flat surface of the disc rotor 1 , is com- 
posed of an adjusting bolt 18 having one end abutting 
on an end face of the inner pad 4 remote from the disc 
rotor 1, an adjusting nut 19 threaded on the adjusting 
bolt 18 and slidably inserted into the strut insertion part 
8a of the caliper body 8, and a strut return spring 20 for 
urging the strut 6 in a direction away from the inner pad 
4. 

[0044] In this arrangement, there is further provid d 
a bushing 21 which is interposed between the adjusting 
nut 1 9 and the strut insertion part 8a, and which is fixed 
in a corresponding hole of the strut insertion part 8a to 
be slidable with respect to the adjusting nut 1 9, therefore 
the durability of the latter is improved. 
[0045] It is noted that the adjusting nut 1 9 is provided 
at its one end face remote from the inner pad 4 with a 
cap 22 attached thereon to cover an opening at the one 
end face ol the adjusting nut 1 9. The adjusting nut 1 9 is 
further provided at its one side near to the cap 22 with 
a flange 19a integrally formed thereon and adapted to 
seat the above-mentioned strut return spring 20 through 
a low-friction washer 23. 

[0046] And then the flange 19a is formed with pad 
clearance adjusting teeth 19b by partially shearing the 
outer peripheral edge thereof in axial direction of the ad- 
justing nut 19. 

[0047] The cover part 9 for covering an opening at the 
end of the caliper body 8 in which the strut 6 is inserted 
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as mentioned above, has a fixed anchor 24 arranged in 
opposition to the cap 22 of the strut 6 and formed in the 
cover part 9 integrally incorporated therewith or sepa- 
rately therefrom (it is shown being integrally incorporat- 
ed). 

[0048] The eccentric cam 7 is interposed between the 
fixed anchor 24 and the cap 22 as will be explained here- 
inbelow. 

[0049] In this embodiment, the eccentric cam 7 is gen- 
erally composed of a cam body 25 and a strut pusher 
26, the former cam body 25 being of sector cross-sec- 
tional shape, and the latter strut pusher 26 being of a 
columnar body located in a cylindrical inner peripheral 
surface of the cam body 25 eccentrically from an cylin- 
drical outer peripheral surface of the cam body 25. 
[0050] For the above arrangement, a cover plate 27 
is interposed between the strut pusher 26 and the inner 
peripheral surface of the cam body 25. And the cover 
plate 27 is formed with a protrusion 27a formed in at its 
intermediate portion thereof, which protrusion 27a is in- 
serted in the inner peripheral surface of the cam body 
25 to position the cover plate 27 in place, while the strut 
pusher 26 is gripped by a cylindrical wall of the cover 
plate 27. 

[0051] Such eccentric cam 7 is interposed between 
the fixed anchor 24 and the strut 6 in such manner that 
a cylindrical outer peripheral surface of the cam body 
25 bears against the surface of the fixed anchor 24 op- 
posed to the strut 6 through a needle roller bearing 28 
as a semi-cylindrical bearing parallel to the flat surface 
of the disc rotor 1, and that the strut pusher 26 abuts 
against the cap 22. 

[0052] It is noted here that the needle roller bearing 
28 is seated on the fixed anchor 24 through a bearing 
sheet 29 which protects the fixed anchor 24, which bear- 
ing sheet 29 has a pair of pawls 29a engaged with the 
fixed anchor 24 to check the rotation of the bearing sheet 
29. 

[0053] As shown in Fig. 3, the cam body 25 is provided 
at its axialiy opposite ends with a pair of cam levers 25a 
extending radially therefrom, between the distal ends of 
which cam levers 25a there is bridged a pin 30 on which 
a sleeve 31 rotatably fitted. 

[0054] These pin 30 and sleeve 31 constitute an ec- 
centric cam actuating member for input of a brake actu- 
ating force, and accordingly, as shown Fig. 2, they are 
arranged in such manner that the sleeve 31 abuts 
against a distal end face ot a brake actuating rod 32a 
projected from an air chamber device 32 for effecting 
brake, which air chamber device 32 is attached on an 
end face of the cover part 9 remote from the caliper body 
8. 

[0055] The cam body 25 is also provided with protru- 
sions 25b integrally formed at its cam levers 25a as 
shown in Fig. 3, acting as a pre-assembling means 
which engage with the cover part 9 (in more detail, the 
fixed anchor 24) as shown in Figs. 4 and 2 to prevent 
the cam body 25 (eccentric cam 7) from dropping from 



the cover part 9 by its own weight even if the cover part 
9, as shown in Fig. 4, is detached from or attached to 
the caliper body 8 while the caliper 3 is held in usefully 
mounted horizontal condition. 

5 [0056] It is noted, in order to achieve a purpose ex- 
plained later, that the cam body 25 is formed with an 
outer peripheral surface extension part 25c extending 
peripherally from the cylindrical outer peripheral surface 
of the cam body 25 at axialiy opposite ends where the 

10 strut does not interfere as shown in Fig. 3, a length of 
which outer peripheral surface extension part 25c is de- 
termined so that the outer peripheral surface of the-cam 
body 25 including the outer peripheral surface extension 
part 25c extends over an angle greater than 1 80 degree. 

15 [0057] Next explanation will be made of the operation 
of the disc brake device in the above-mentioned embod- 
iment. ■ 
[0058] When braking operation is effected, com- 
pressed air is discharged from the air chamber device 

20 32 shown in Fig. 2, and thus, the brake actuating rod 
32a is extruded by a spring (not shown) which is incor- 
porated therein. 

[0059] At this time, the distal end face of the brake 
actuating rod 32a pushes the sleeve 31 leftward as 

25 viewed in Fig. 2 to rotate the cam body 25 around the 
axis of the cylindrical outer peripheral surface thereof 
(the axis of the needle roller bearing 28) in correspond- 
ing direction through the cam levers 25a. 
[0060] The rotation of the cam body 25 as mentioned 

30 above, causes a swivel motion of the strut pusher 26 
arranged eccentrically relative to the cylindrical outer 
peripheral surface of the cam body 25, to displace the 
strut 6 leftward as viewed in Figs. 1 and 2 under guid- 
ance by the bushing 21 against the spring force of the 

3S strut return spring 20. 

[0061] Thus, the strut 6 urges the inner pad 4 against 
the associated flat surface portion of the disc rotor 1, 
and then, the eccentric cam 7 displaces the caliper 3 in 
a reverse direction by the reaction force thereto to urge 

40 the outer pad 5 against the associated flat surface por- 
tion of the disc rotor 1. 

[0062] Therefore, the disc rotor 1 is clamped by the 
brake pads 4, 5 to be braked the rotation, that is, prede- 
termined braking action can be obtained. 

*5 [0063] In the embodiment, for adjustment of pad 
clearance between disc rotor 1 and brake pads 4, 5, a 
suitable tool Is inserted into the disc brake device to en- 
gage with one of the pad clearance adjusting teeth 1 9b 
and to rotate the adjusting nut 1 9. 

so [0064] Such rotation of the adjusting nut 1 9 causes a 
corresponding axial displacement of the adjusting bolt 
18 relative to the adjusting nut 1 9 by screw function be- 
tween these adjusting bolt 18 and adjusting nut 19, 
whereby the pad clearance between disc rotor 1 and 

55 brake pads 4 ; 5 is able to be adjusted in desired manner. 
[0065] In the horizontally mounted condition of the 
disc brake device as shown in Fig. 1 and 2, when the 
cover part 9 is detached from or attached to the caliper 
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body 8 for maintenance of the disc brake device, firstly 
th bolts 10 shown in Fig. 1 are removed from the disc 
brake device and then the operation for the above is car- 
ried out as shown in Fig. 4. 

[0066] In this operation as shown in Fig. 4, the eccen- 
tric cam 7 is prevented from dropping out of the cover 
part 9 since the protrusions 25b of the eccentric cam 7 
engage with the fixed anchor 24, and accordingly, the 
cover part 9 can be detached from or attached to the 
caliper body B for maintenance of the disc brake device 
even if the disc brake device is held in usefully mounted 
horizontal condition. 

[0067] Thus, when the maintenance of the disc brake 
device, it is possible to eliminate the necessity of de- 
taching the disc brake device entirely from horizontally 
mounted condition relative to the chassis ot vehicle, 
which detachment is necessary in the conventional disc 
brake device. This makes it possible to greatly improve 
an easiness and speediness of maintenance operation 
of the disc brake device. 

[0068] It is noted that the present embodiment attains 
the above-mentioned functional effects only due to ad- 
ditional of the protrusions 25b integrally formed on the 
cam lever 25a, and accordingly, it is possible to achieve 
the desired object at a lower cost. 
[0069] Further, in this embodiment, the cam body 25 
is formed with the outer peripheral surface extension 
part 25c at axially opposite ends where the strut 6 does 
not interfere, which outer peripheral surface extension 
part 25c is determined in length so that the outer periph- 
eral surface of the cam body 25 including the outer pe- 
ripheral surface extension part 25c extends over an an- 
gle greater than 180 degree. 

[0070] This outer peripheral surface of the cam body 
25 including the extension part 25c makes it possible to 
facilitate an accurate measurement of a diameter at the 
outer peripheral surface of the cam body 25, which 
measurement is required to be high accuracy for desired 
accurate cam action of the eccentric cam 7, and makes 
it possible to attain the above functional effect without 
remarkably increasing the weight of the eccentric cam 
7, whereby it is possible to availably enhance the effi- 
ciency of manufacturing the cam body 25. 
[0071] Further, in this embodiment, the cam body 25 
is provided at its axially opposite ends with the pair of 
cam levers 25a extending radially therefrom, between 
the distal ends of which cam levers 25a there is bridged 
the pin 30 on which the sleeve 31 as an eccentric cam 
actuating member is rotatably fitted. This arrangement 
makes it possible to uniform a distribution of pushing 
force on friction surface of the brake pad 4, 5, and to 
prevent these brake pads from being unusually worn so 
that the durability thereof is improved. 
[0072] It has been explained in this embodiment that 
the disc brake device is constituted suitable for a parking 
brake in which brake pads 4. 5 of relatively small circum- 
ferential width are used. But, in case of a service brake 
in which brake pads 4, 5 of relatively large circumferen- 



tial width are used, although it is not shown, two eccen- 
tric cams 7 may be arranged co-axially and connected 
to each other, and there may be provided and connected 
at the connected portion between these eccentric cams 
s 7 a common cam lever 25a extending radially from the 
connected portion, wherein an brake actuating force for 
the service brake is inputted to the common cam lever 
25a. 

[0073] This arrangement, even if the disc brake de- 

10 vice is suitable for a service brake in which the brake 
pads 4, 5 of relatively large circumferential width are 
used, makes it possible to uniform a distribution of posh- 
ing force on friction surface of the brake pad 4, 5, and 
to prevent these brake pads from being unusually worn 

is so that the durability thereof is improved. 

[0074] Also in this arrangement having two co-axially 
arranged eccentric cams 7 and the common single cam 
lever 25a connected at the connected portion between 
these eccentric cams 7, a protrusion similar to the pro- 

20 trusion 25b as mentioned above may be provided on the 
common cam lever 25a, which protrusion engages with 
an associated position of the cover part 9 to prevent the 
eccentric cams 7 from dropping while the cover part 9 
is detached from or attached to the caliper body 8, 

25 whereby it is possible to enhance an easiness of the 
maintenance operation of the disc brake device. 



Claims 

30 

1 . A disc brake device comprising a caliper consisted 
of a caliper body and a cover part detachably con- 
nected to each other, 

3S the caliper body being adapted to cover an out- 

er periphery of a disc rotor rotating together 
with a wheel, and having a slidably fitting strut 
for pushing one of a pair of brake pads against 
the disc rotor, 

40 the cover part having a fixed anchor opposed 

to the strut, and covering an opening at one end 
of the caliper body where the strut is provided, 
wherein, 

an eccentric cam is interposed between the 
45 strut and the fixed anchor, and is fitted on a sur- 

face of the fixed anchor opposed to the strut 
through a semi-cylindrical bearing parallel to a 
flat surface of the disc rotor, 
such that on rotation of the eccentric cam 
so around a centre axis of the semi-cylindrical 

bearing by pushing the distal end of a cam lever 
radially extending from the eccentric cam, the 
corresponding brake pad is pushed against the 
disc rotor through the strut under cam action of 
55 the eccentric cam; characterised in that 

a pre-assembling means is provided between 
said cam lever and said cover part so that said 
eccentric cam and said cam lever can be 
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moved together with the cover part without 
dropping from the cover part by their own 
weights even il the cover part is detached from 
or attached to the caliper body while said cali- 
per is held horizontal. s 

A disc brake device as set forth in claim 1 , charac- 
terised in that said pre-assembling means is consti- 
tuted by a protrusion provided on the cam lever and 
adapted to engage with said cover part so as to pre- io 
vent said eccentric cam and said cam lever from 
dropping. 

A disc brake device as set forth in claim 1 or 2, char- 
acterised in that said semi-cylindrical bearing is 1$ 
constituted by a needle roller bearina. 

A disc brake device as set forth in any one of claims 
1 to 3, characterized in that the outer peripheral sur- 
face of said eccentric cam guided by said semi-cy- 20 
lindrical bearing is prolonged peripherally at an axial 
position where said strut does not interfere, and the 
outer peripheral surface extension part of the ec- 
centric cam formed thereby is determined in length 
such that the outer peripheral surface of the eccen- 25 
trie cam including the outer peripheral surface ex- 
tension part extends over an angle greater than 180 
degree. 

A disc brake device as set forth in any one of claims 
1 to 4 : characterized in that said cam lever is com- 
posed of a pair of cam levers which are integrally 
incorporated with axially opposite ends of said ec- 
centric cam, and an eccentric cam operating mem- 
ber to which is input a brake operating force is pro- 
vided between the distal ends of said cam levers. 

A disc brake device as set forth in any one of claims 
1 to 4, characterised in that a pair of said eccentric 
cams are co-axially arranged and connected to 
each other, said cam lever is provided and connect- 
ed at the connected portion between the pair of ec- 
centric cams so that a brake operating force is input 
to the distal end of said cam lever common to said 
eccentric cams to cause eccentric cam action there- 
of. 
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